The string, 10 feet long, is stretched horizontally and the tension is adjusted until a vigorous vibration ensues, which happens when one of the modes of vibration has a period in simple relation to that of the fork. There is here an important distinction according as the length of the string is parallel or perpendicular to the motion of the point of attachment. In the latter case the vibrations are of the character commonly classified as forced, and the period is the same as that of the fork, But if the fork be so situated that the motion of the point of attachment is along the length of the string, the vibrations are of an entirely different character, and are executed in a period the double of that of the fork. The theory of vibrations of this class was discussed in a paper on Maintained Vibrations* published many years ago, reference to which must here suffice.
A convenient device for demonstrating the relationship of periods is to illuminate the string by sparks synchronous with the vibrations of the fork itself. For this purpose an induction-coil is included in the circuit by which the fork is driven, so that every break at the fork causes a spark between the secondary terminals, to which a small jar is connected in the usual manner. If then the vibrations of the string be isochronous with the fork, and therefore with the sparks, the intermittent illumination exhibits what is ordinarily seen as a gauzy spindle resolved into the appearance corresponding to a single phase of the vibration; that is, the string is seen apparently fixed (in a displaced position) and single. But if, as when the point of attachment moves parallel to the length of the string, the vibrations are only half as fast as those of the fork, the string is found in two (opposite) phases at the moments of illumination, and is consequently seen double. The effect is improved by a piece of ground glass, which may be held either between the sparks and the string, or between the string and the eye. In the latter case it is a shadow that is seen. It is desirable to retain enough continuous light to allow the form of the gauzy spindle to remain visible. In this way the difference between the two kinds of vibration may be exhibited to many persons at once. [1902. The stroboscopic method of observation had already been very similarly applied to this experiment by Costing, Onder houden trillungen van gespannen draden, Helder, 1889.]
A detail of some importance relates to the use of the condenser, associated as usual with the primary circuit of the coil. If its poles be connected simply with the outer terminals of the fork-apparatus regarded as an interrupter, the secondary sparks will be inferior or may fail altogether. The explanation is to be sought in the self-induction of the magnet associated with the fork, which apparently interferes with the suddenness of the break. The poles of the condenser should be connected as directly as possible with the two pieces of metal between which the break takes place. In the vast masses, in comparison with the ultimate molecules of matter, and their action can only be considered as an irregular tearing up by the roots of every projection that may occur in the surface. So that, in fact, a surface artificially polished must bear some-r on both sides, and a relatively feeble central image. The case is thus approximately the same as when in Abbe's experiment all spectra except the first (on the two sides) are blocked out.
